SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Microscopy and Single-cell Analysis
After entrainment, cells were grown in LL conditions for 48 hours in BG-11-A medium with 4 g/liter glucose. The culture was then diluted to an optical density OD 750 = 0.1 and 1 µL of the cell solution was pipetted onto a glass-bottom 6 well plate (MatTak Inc., Ashland, USA). The cell solution was covered with a small (1mm X 1mm X 0.5mm) pad of BG-11-A + 2% lowmelting point agarose (LMPA). The agarose pad was then covered by 10 mL of liquid BG-11-A + 2% LMPA which had been cooled to 37 o C.
Once the LMPA solidified, the 6-well plate was then moved to a motorized microscopy setup (IX71, Olympus). Control of the microscope was carried out using microManager (Edelstein et al., 2010) . Up to 24 different locations were recorded and a motorized microscope stage (Prior) was programmed to visit each one once every 60 minutes. Brightfield (exposure: 100ms), a chlorophyll (exposure: 200ms; excitation: 501 nm; emission: 590 nm) and fluorescence (YFP; exposure: 2s; excitation: 501nm; emission: 550 nm) micrographs were then recorded at each location using an EMCCD camera (Luca, Andor Technology Ltd., USA). The chlorophyll auto-fluorescence of the population was used in combination with the "simple- Each recorded image was then processed in the following way. First, a watershed algorithm was applied to each brightfield image in order to trace the outline of every cell. Then, the outline of each cell was used to localize and extract the physiological properties (length and YFP fluorescence intensity) of each individual cell. Finally, an image processing suite (celltracker, https://github.com/guillambert/celltracker) was used to reconstruct each cell trace.
To prevent cell assignment mismatch at high cell densities, the algorithm stopped tracking cells when the population reached ~70% confluency.
Nucleotide Extraction and Analysis
For nucleotide extraction, two flasks of 100 mL cultures of different strains were grown in BG-11-A liquid medium in LL. Once the OD 750 reaches 0.2-0.3, glucose (1.5 g/liter) and IPTG (0.1 mM) were added to one flask and to the second flask, only IPTG (0.1 mM) was added (no glucose). Then, cultures were exposed to a 12-hour dark pulse to synchronize the circadian clock and then returned to LL conditions to free run. Synchronizing cultures were grown in LL for 50 hours and then transferred to dark for 5 hours. Samples (3 mL) were harvested after 50 hours of growth in LL (t = 0 h) and each hour after dark incubation and processed as described previously (Kallas and Castenholz, 1982; Pattanayak et al., 2014) .
For nucleotide extraction from rhythmically fed glucose cultures in dark, samples (3 mL)
were harvested in 12 hour intervals from both flasks (culture condition 1 and culture condition 2) and processed as described (Pattanayak et al., 2014) .
Circadian Bioluminescence Measurements
Bioluminescence rhythms were assayed from luciferase reporter strains illuminated by a custombuilt LED (Super Bright LEDs Inc., USA) array on a PerkinElmer TopCount luminometer as To synchronize the circadian clock, the cultures were acclimated to one light-dark cycle (12h L: 12h D) and the released into LL. While growing in LL, cells were received a 5-hour dark pulse at the specified time and were then returned to LL for monitoring the circadian rhythm.
Untreated control cultures (constant light) were grown side-by-side on the same plate for comparison. We collected bioluminescence measurements every 30 min. The bioluminescence from each well was integrated over 5 seconds. Phase and period of the bioluminescence rhythms were extracted as described (Pattanayak et al., 2014) . 
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